STUDY QUESTION: Is expressive writing intervention (EWI) efficacious in reducing distress and improving pregnancy rates for couples going through ART treatment?
Introduction
A growing body of literature shows that infertility and going through medically assisted technologies such as IVF/ICSI is considered a life crisis, and the emotional burden associated with this crisis may affect the individual on a personal, relational and social level (Oddens et al., 1999; Cwikel et al., 2004; Alesi, 2005; de Klerk et al., 2006; Covington et al., 2012) . This emphasizes the need for the availability of psychosocial support during the different stages of IVF/ICSI treatment (Laffont and Edelmann, 1994; Boivin et al., 2001; Verhaak, 2011) . Furthermore, a recent meta-analysis showed that general distress was reduced after psychosocial intervention and the chance of pregnancy increased (Frederiksen et al., 2015) . Hence, further research on possible effective psychosocial interventions remains relevant.
There has been an increasing focus on experimental emotional disclosure as being helpful in reducing negative psychological and physical health effects of stressful life events (Smyth, 1998) , particularly, when individuals feel socially constrained, which is often the case for infertile couples. Furthermore, research has demonstrated that emotional disclosure is particularly useful in situations appraised as uncontrollable, for instance infertility (Terry and Hynes, 1998; Stanton and Low, 2012) . Therefore, our focus in the present study is on the potential effect of EWI.
One intervention aimed specifically at emotional disclosure is expressive writing intervention (EWI). This brief intervention, originally developed by Pennebaker and Beall (1986) , instructs the participant to write in 3-4 sessions about his or her deepest thoughts and feelings about a severely distressing experience, preferably one that he or she has not shared with others. A growing body of evidence suggests that emotional disclosure, in addition to reducing emotional distress, may also have beneficial effects on physical health-related outcomes, including faster rehabilitation, improved physical fitness and reduced need for health services (Esterling et al., 1999; Austenfeld and Stanton, 2004; Frisina et al., 2004; Meads and Nouwen, 2005; Frattaroli, 2006; Harris, 2006; Shim et al., 2011) . However, studies have also shown less effective results, particular within the clinical samples e.g. in cancer patients (Zachariae and O'Toole, 2015) .
To our knowledge, only two studies so far have evaluated EWI with couples undergoing IVF/ICSI treatment. In a randomized controlled trial (RCT) conducted by Panagopolou et al. (2009) , 148 women undergoing IVF were allocated to an emotional writing group, a fact writing group or a control group. The women were instructed to write in the days between the embryo transfer and the pregnancy test. That study found no effect of EWI on either infertility-related or general distress. In contrast, a small RCT with 31 women testing the feasibility of EWI in women undergoing IVF found EWI to be associated with reduced infertilityrelated distress up to 6 weeks after the intervention (Matthiesen et al., 2012) . In this study, the intervention was commenced 2 weeks after the initial enrollment in the first treatment cycle. The conflicting results may be explained by the timing of the intervention, as the first study implemented the writing exercises in a phase were the women are more vulnerable to emotional stress (Verhaak et al., 2007) , and hence by instructing them to write about difficult emotional aspects of infertility, distress was enhanced up to the post-intervention psychological assessment. While in the second study, implementation of the intervention was in the very beginning of a treatment cycle, and therefore it could be hypothesized that the women had time to process their emotional experiences and benefit from the writing about emotional issues related to infertility. Further, a longitudinal study by Berghuis and Stanton (2002) found that emotional approach coping processes were protective against depressive symptoms after unsuccessful pregnancy outcome associated with failure to achieve a live birth. However, the available evidence is limited and so far inconclusive, and it remains to be studied whether EWI could be effective in relieving emotional distress associated with infertility and its treatment. The aim of the present study was therefore to conduct an RCT of the efficacy of EWI in a large sample of infertile couples receiving IVF/ICSI, examining the effects of EWI on general psychological distress, infertility-related distress and clinical pregnancy outcomes.
Materials and Methods
The trial was conducted in collaboration with three Danish fertility clinics. All three clinics reside under the Danish public healthcare system and are tax financed. Due to changing legislation, participants, enrolled from January 2011 until December 2011 were required to pay a fee. The trial was registered with clinicaltrials.gov (trial no. NCT01187095) and approved by the regional scientific ethical committees and the Danish Data Protection Agency.
Participants
Couples scheduled to receive treatment for infertility from November 2010 through July 2012 were considered for study eligibility. The inclusion criteria were (i) enrollment for IVF or ICSI treatment, (ii) age from 18 to 45 years, and (iii) ability to read and write Danish. Single women and couples needing Preimplantation Diagnosis were excluded, as they typically followed a somewhat different treatment strategy. Recruitment took place at the following three Danish fertility clinics: the Fertility Clinic at Aarhus University Hospital; Skive Fertility Clinic, Skive; Braedstrup Fertility Clinic, Braedstrup. Participants from Aarhus were included during the whole recruitment period, and participants from Skive and Braedstrup were recruited from June 2011. All couples were offered state-of-the-art fertility treatment options, following standardized procedures using either a short or a long down regulation protocol (Kirkegaard et al., 2013) . In general, the couples were entitled to three transfers with fresh embryos and frozen embryo replacements (FER), according to available frozen embryos derived from the fresh cycles.
Sample size
By including 120 couples, we estimated that with a two × group and three × time-repeated measures design we would be able to detect between a group, within-group and group × time interaction effect of 0.36 (standardized mean difference) for the women and their partners separately with a statistical power between 0.94 and 0.97 and an alpha of 0.05 (twotailed). The effect size of 0.36 is similar to that found in previous intervention studies with infertile couples (de Liz & Strauss, 2005) . Based on a pilot study (Matthiesen et al., 2012) , we estimated that~40% of those approached during the inclusion period would consent to participate, and that 20% would dropout during the intervention. By approaching 375 couples, we therefore expected to obtain final data for 120 couples.
Procedure
Couples received oral information about the study at a mandatory meeting for new patients, and again when they were assigned to a new treatment cycle, or had just completed one without a successful result, as well as written information and a formal invitation to participate in the study. Consenting couples received an email with a link to the first baseline online-questionnaire (SurveyXact: www.surveyxact.dk) (t1) and were then allocated to either the EWI or the neutral writing control group using a computerized randomization generated list with bloc intervals of 20. For those women receiving a long down regulation protocol, baseline questionnaires were collected before any medicament regimens were started, whereas some of the women receiving short down regulation protocols may have responded to the questionnaires during the first days of commencing ovarian stimulation. However, most of the women who were receiving the short down regulation protocol were enrolled in the study immediately after their first cycle treatment, and hence responded to the questionnaire and intervention before any stimulation protocols were begun for their second treatment cycle. Trained research assistants telephoned the participants to schedule dates for the writing tasks and to answer questions about the study. The research assistants were not blinded as they delivered instructions for both the EWI and control condition. Five weeks after completing the writing sessions and prior to the biochemical pregnancy test, the participants received a post-intervention questionnaire (t2), finally a third, and final follow-up questionnaire (t3), 14-16 weeks after the intervention. Reminders were sent by email in case a questionnaire (t1-t3) had not been completed within a week. If necessary, a research assistant tried to telephone the participant. Questionnaire data were stored on a secure server provided by Rambøll Management Consulting ®. The participants received no compensation.
Measures
Sociodemographic and medical information was obtained via questionnaire and medical reports. The psychological distress measures were administered at all three time points (t1-t3). All the reliability scores presented here refer to the present study.
COMPI infertility stress measure
The COMPI 14-item self-rating instrument has been developed to capture specific thoughts and feelings in relation to involuntarily childlessness, which may lead to distress on 4-point and 5-point Likert scales (Schmidt, 2006) . Responses cover personal, social and marital domains with total scores ranging between 14 and 38, and higher scores indicating higher levels of infertility-related distress. Internal consistency (Cronbach's alpha) in the present study was 0.89 and the baseline to post-intervention testretest correlation was 0.84. For the subdomains the reliability of the scales were as follows; personal domain α = 0.86, social domain α = 0.83 and marital domain α = 0.73.
Depression
The Beck Depression Inventory, second edition (BDI-II) (Beck et al., 1996) is a 21-item internationally recognized, reliable and validated tool assessing self-reported depressive symptoms on a four-point scale 0-3 (total score range 0-63). Internal consistency and test-retest reliability in the present sample was 0.91 and 0.75, respectively. This version has been validated in other Danish samples, e.g. in Christensen et al. (2009) .
Anxiety
The Spielberger State-Trait-Anxiety inventory (STAI) Form Y (Spielberger et al., 1983 ) is a widely used anxiety measure. Scores range from 20 to 80, with higher scores corresponding to higher levels of anxiety. Internal consistency and test-retest reliability in the present sample was 0.94 and 0.81, respectively. This version has previously been validated in a Danish sample (Zachariae et al., 2001 ).
Pregnancy
Pregnancy outcome was defined as clinical pregnancy, i.e. a vaginal ultrasound examination showing at least one gestational sac with fetal heartbeat performed 5 weeks after embryo transfer.
Study and intervention evaluation
The participants were asked to evaluate the intervention both at t2 and at t3. Participants were asked: 'Has it been meaningful for you to participate in this study?', 'Do you expect the writing sessions to have an effect on your physical health?' and 'Do you expect the writing sessions to have an effect on your mental health?', and rated their evaluations on 6-point Likert scales from 'Not at all' to 'Very much.'
Manipulation check
To evaluate adherence to the writing instructions, the participants completed the 13-item revised short-form of the Profile of Mood State (POMS-R) (Zevon and Tellegen, 1982) together with three items from a Passive Positive Emotions Scale (PPES) (Jensen-Johansen et al., 2013) . The POMS-R and PPES were administered immediately before and after each writing session. Higher negative and lower positive mood scores after writing in the EWI group, but not controls, were taken as indicating adherence to writing instructions.
Expressive writing intervention
The EWI sessions were designed to give opportunity for infertile couples to express and explore their often privately held thoughts and feelings about infertility. The structure of the EWI sessions followed the procedures previously described by Pennebaker (1997) and included three 20-minute writing tasks completed at home in privacy over three consecutive days. EWI was delivered individually and the couples were asked not to discuss the content of their writing tasks until after a post-intervention debriefing. The writing instructions were emailed to the participants the day before the first day of writing together with links to an online diary and two manipulation check questionnaires for each day. In addition to the written instructions, the participants received oral instructions from the research assistant when contacted by telephone just before the first writing session. Then the participant was given 20 minutes for the writing task. After the writing task, the research assistant telephoned the participant again and noted if there had been any interruptions and if the participant had any questions. The two following days, the participants followed the written instructions themselves and wrote in their online diary booklets. After the third day of writing, the research assistant telephoned the participants again for debriefing, collection of information about their experience of the writing sessions, to answer questions and to encourage the participants to respond to the post-intervention and follow-up questionnaires. All research assistants were asked to follow an intervention manual in a uniform manner. They received training before the trial and underwent continuous supervision during the trial.
Intervention group
On Day 1, the EWI participants were asked to write about their 'deepest thoughts and feelings in relation to involuntarily childlessness.' They were instructed not to worry about grammar, spelling or writing style, and if the participant felt stuck, he/she was instructed to repeat the previous sentence until new thoughts or feelings emerged. On Day 2, the participants were instructed to start the writing sessions themselves and to write about their 'deepest thoughts and feelings in relation to the IVF/ICSI treatment.' On Day 3, the content of the third session differed from the first two sessions by aiming to induce benefit-finding as an aspect of post-traumatic growth . Here the participants were asked to write about 'positive thoughts and feelings that they experienced in relation to their involuntary childlessness.'
Neutral writing control group
The structure of the control writing sessions was similar to that of the EWI group, with the exception that controls were asked to write in a neutral, non-emotional manner. The tasks were the following: Day 1: 'write about the day before today, from the time you got up until you went to bed'; Day 2: 'write about the past week'; Day 3: 'write about your up-coming plans for the week.' Participants were explicitly asked 'not' to write about thoughts or feelings and it was emphasized that they should be as objective as possible e.g. 'I woke up 6 o'clock, took a shower, had breakfast at…o'clock.' They too, were telephoned after the third day of writing for debriefing, questions and encouragement, to respond to the following questionnaires.
Data analysis
IBM SPSS statistics version 21 was used for all the statistical analyses. T-tests or Chi 2 tests were used to evaluate possible group-differences at baseline, and in case of statistically significant differences, the variables were entered as covariates in the subsequent analyses. Furthermore, a Chi 2 test was also used to assess the effect of practicing EWI on pregnancy rates. Mixed linear models (MLMs) were chosen to compare the two groups over time for the psychological outcomes (depression, anxiety and infertility-related distress). MLMs tolerate missing values and thus do not unnecessarily compromise statistical power. In case of missing observations, a person is not deleted from the analyses but is represented with the number of completed observations. Using MLMs, without any ad hoc imputation of missing values, is more powerful than other options of handling missing data in longitudinal clinical trials with missing values (Chakraborty and Gu, 2009 ). MLMs furthermore allow for the intercept and regression slope to be specified as random, which, in many cases, improves the model fit and yields a more realistic estimation of the data (Heck et al., 2010; Snijders and Bosker, 2011) . The data were hierarchically arranged in three levels. A Level-1 variable, time, was nested within individuals at Level 2, and couples at Level 3. Since MLMs allow for the time variable to be continuous, not simply reflecting fixed points (Chakraborty and Gu, 2009) , the time variable in the present study reflected the time for the individual observations measured in days. In case the exact observation time was unknown (N = 6), the intended observation time for Time 2 and Time 3 was used (Weeks 6 and 14). The effect of time was estimated as having both a linear and a quadratic effect (Time × Time). All MLMs were estimated with random intercepts and the slope for time was allowed to vary across individuals. Model fits were evaluated based on the change in Chi 2 fit statistics (−2 log-likelihood) (cf. Field, 2009 ).
Random effects were specified as having an unstructured covariance structure when the model included a random slope. Otherwise the covariance structure was set to scaled identity. Effect sizes were expressed in standardized mean differences (Cohen's d) , where a value of 0.2, 0.5 and 0.8 reflects a small, medium and large effects size, respectively (Cohen, 1988) . All MLMs were estimated with the maximum likelihood method. A significant intervention effect was indicated by a statistically significant 2-way interaction between treatment group and time. A significant 3-way interaction (group × time × gender) indicated differential treatment effects between men and women. Independent samples t-tests were used to test if there were significant differences between women and their partners, and intervention and control group in their evaluation of the intervention. Finally, for outcomes showing statistically significant effects of EWI, an analysis of MCID analysis (Hiroe et al., 2005) was conducted to estimate whether the change could be considered clinically relevant.
Results
The study flow chart is shown in Fig. 1 . A total of 651 women and their partners were invited to participate in the study, with 308 women and men (47.3%) accepting to participate. Thirteen participants did not complete the baseline questionnaire (t1), resulting in 295 individuals allocated to either the intervention or control group.
Twenty-one women and one man chose to participate without partner participation. Two couples consisted of two females and the woman who underwent IVF/ICSI treatment responded to the female questionnaire and the other woman to the partner questionnaire. A total of 80 (27.1%) participants dropped out; partners (n = 53) accounted for 66.3% of the dropout. Compared to the participants who completed the study, none of the dropouts differed with respect to either observed characteristics or primary outcomes at baseline. Table I summarizes the sample characteristics of the EWI and control group. No differences in baseline sociodemographic and reproductive characteristics reached statistical significance.
Psychological outcomes
The results for the psychological outcomes are shown in Table II . There were no statistically significant differences between the two groups with respect to any of the baseline characteristics or psychological measures.
Manipulation check
Mood changes from before and after the writing sessions are shown in Fig. 2 . When comparing the EWI and the control groups, immediate mood changes were in the expected direction. The EWI group reported higher levels of negative mood after writing about thoughts and feelings in relation to infertility (Wilks' Lambda = 0.82, F(1, 132) =16.9, P < 0.005). On the third day, when the participants wrote about positive aspects of infertility and treatment, their mood did not change. The control group also showed mood changes in the expected direction as they reported less negative mood after the first day of neutral writing (Wilks' Lambda = 0.75, F(1, 132) = 43.60, P < 0.005) and no changes on Days 2 and 3.
Depressive symptoms and anxiety
As seen in Table III , there was no overall effect of time. A statistically significant group × time interaction effect of a small magnitude was detected. Depressive symptoms in the EWI group decreased over time, whereas depressive symptoms in the control group increased, and in terms of anxiety, there was no overall effect of time. Treatment effects did not differ by partner.
Infertility-related distress
As shown in Table III , a statistically significant main effect of time was found for the COMPI total score, with distress generally increasing over time. The EWI group showed increased distress over time. However, when partners and women were analyzed separately, only the partners in the EWI group showed a statistical significant increase. The effects on infertility-related distress appeared to have been driven primarily by changes on the subscale of personal distress. All interaction effects were of a small magnitude. No significant interaction effects were found for the social and marital distress subscales. No interactions were found between clinic and time for depression, anxiety and infertility (P > 0.05), and the effect of time was best estimated as having a linear effect.
Study evaluation
The women and their partners found it equally meaningful to participate in the study. On a group level (EWI versus CTRL), however, EWI women found it more meaningful to participate than the control women both at t2 (t = −3.415; P < 0.001) and t3 (t = −3.186; P < 0.002), whereas the EWI partners only found it significantly more meaningful to participate than their CTRL counterparts at t3 (t = −2.137; P < 0.036).
Intervention evaluation
With respect to evaluation of the efficacy of the writing exercises, participants in the EWI group perceived the intervention as being more efficacious on physical health and mental health than participants in the control group, both at t2 (t = −2.501; P < 0.013), (t = −3.986; P < 0.001) and t3 (t = −3.804; P < 0.001), (t = −5.225; P < 0.001).
Clinical change
To explore the effect found for depressive symptoms, we evaluated the number of participants who experienced clinical significant change. The minimally clinically important change (MCID) of five points suggested for BDI-II (Hiroe et al., 2005) was used to detect if there were any differences between groups. The number of participants in EWI (26/103 = 25%) and in CTRL (17/103 = 16.5%) who reported increased or reductions of BDI-II scores of five points or more did not reach statistical significance (Chi 2 (1, N = 206) = 3.82; P = 0.148; RR = 0.65; P = 0.13).
Pregnancy outcome
Clinical pregnancy rate of women in the EWI was slightly higher (50.6% (42/83)) than in the control group (48.7% (39/80)). The difference, corresponding to a relative risk (RR) 1.04, did not reach statistical significance (P = 0.81). The difference in pregnancy rates between responders (49.7% (81/163)) and non-responders (53% (240/211)) did not reach statistical significance (P = 0.44).
Discussion
The results of the present study indicated that EWI reduced depressive symptoms among couples in ART treatment, however, the effect size was small (d = 0.27) (Cohen, 1988) , and when examining the number of participants who showed a clinically relevant change (five points or more on the BDI-II), the two groups did not differ. However, the men in the EWI group increased in infertility-related personal distress. Nevertheless, the participants, both women and men in the EWI group generally experienced the intervention as meaningful and helpful in relation to both physical and mental health. Furthermore, the manipulation check revealed that EWI participants, but not controls, experienced statistically significant increases in negative affect immediately after the writing sessions emotions, with immediate increases in negative affect after writing being one of the hypothesized therapeutic mechanisms in Intervention evaluation refer to the subjects' retrospective evaluation of participating in the intervention, and if they expected the writing sessions to have an impact on future physical and mental health. *P < 0.05; **P < 0.01; ***P < 0.001. All significant results are highlighted with bold type.
this intervention (Lepore, 1997; Lepore and Greenberg, 2002; Sloan and Marx, 2004) . Moreover, the results of the manipulation check indicated that the content of the writing corresponded to the instructions. Furthermore, the changes in mood in the expected direction immediately following EWI suggest that the intervention succeeded in influencing the participant's emotional responses compared to neutral writing. Although anxiety decreased in the EWI group and increased in the control group over time, the difference between the two groups did not reach statistical significance. The effect (d = 0.24) was only slightly smaller than the effect found for depressive symptoms, pointing to insufficient statistical power as a possible explanation for the null finding. A further explanation could be that the anxiety levels observed (mean: 37.3 SD: 10.9 for the whole group) were generally within the normal range for working adults and college students (ranging from mean 35.7 (10.4) to mean 38.7 (12.0)) (Spielberger et al., 1983) , suggesting a floor effect with little further improvement possible.
In contrast, the level of infertility-related distress increased over time for both partners and women, but only reached statistical significance among the almost exclusively male partners in the intervention group. Although one previous trial of EWI reported a similar result (Panagopoulou et al., 2009) , other previous controlled psychosocial intervention studies that have included infertility-related distress have found distress to decrease over time (Cousineau et al., 2008; Galhardo et al., 2011; Koszycki et al., 2012; McQueeney et al., 1997; Sexton et al., 2010; Matthiesen et al., 2012) . It should be noted, however, that studies which included men did not use an infertility-specific distress measure, but only used measures of general distress (Frederiksen et al., 2015) . The available research emphasizes gender differences in coping with infertility and suggests that while infertile women tend to seek social support, to connect with others, and express their feelings, the men more often choose problem-based coping strategies and to a lesser extent share and express emotional content (Jordan and Revenson, 1999; Peterson et al., 2006) . Instructing men to think about and express their innermost feelings and thoughts about their involuntarily childlessness and the fertility treatment may have been overly emotionally taxing, which may explain our findings. Furthermore, the findings may also reflect a more complex interaction between, not only gender, but also the specific fertility issues of the participants and the timing of the intervention. Future research could develop and evaluate an EWI program tailored more specifically to help male participants cope with infertilityand ART-specific concerns. Despite the increase in infertility-related distress, both partners and women in the EWI group found the writing sessions meaningful and were more likely than controls to expect them to have a beneficial effect on their physical and mental health.
We did not observe any statistically significant differences between the EWI and the control group with respect to pregnancy rates. This result differs from the increased pregnancy rates following psychological intervention reported in several other studies e.g. Domar et al. (2000) , Hosaka et al. (2002) and Gorayeb et al. (2012) , and to the statistically significant pooled effect on pregnancy rates found in a recent meta-analysis of 10 studies (RR = 2.01; P < 0.001) (Frederiksen et al., 2015) . Our results are, on the other hand, similar to those reported in another EWI study by Panagopoulou et al. (2009) , who also failed to find an effect of EWI on pregnancy rates. Furthermore, as shown in the recent meta-analysis, the efficacy of psychosocial intervention on pregnancy rates appears primarily to be driven by reductions in anxiety (Frederiksen et al., 2015) . Although EWI may be able to reduce symptoms of distress in terms of depressive symptoms, the less clear-cut effect on anxiety may partially explain the null finding with respect to pregnancy outcomes. However, we do not have access to further medical information beyond the inclusion time-period, and thus are not able to follow-up on pregnancy rates in the future. Hence, we cannot know if there is a long-term effect and even though the association between psychological benefits and disease course is of utmost interest, the evidence remains inconclusive.
Strengths and limitations
Taken together, the present study adds to the growing literature on psychological intervention with infertile couples and has several strengths. First, the randomization procedure appeared to succeed in producing groups that were well matched at baseline with respect to sociodemographic and reproductive characteristics as well as initial levels of psychological distress, thus minimizing the risk of introducing selection bias. Second, the implementation of the EWI and the neutral control writing condition was highly similar in all non-specific aspects. The instructions and procedures were carried out in the same way, and furthermore, we employed a manipulation check suggesting that the writing instructions were in fact adhered to by showing that the EWI intervention had led to the expected short-term increase in negative emotions. Third, despite a limited response rate, our sample size was adequate to detect a small effect size similar to the effects found in previous studies of psychological interventions with infertile couples. Although attrition accumulated over time, resulting in a total dropout of 27.1%, this rate was similar to what is found in other studies in this area (Boivin, 2003) , and the dropouts did not appear to differ on any of the baseline measures. Finally, we used a multi-level modeling approach, which minimizes the effect of missing data on statistical power.
Despite these methodological strengths, a number of possible limitations should also be noted. One issue could be the relative low response rate (47%), which may compromise the generalizability of our results. There could be several reasons for not responding to the invitation to participate. First, there was an interim of co-payment for fertility treatment during the inclusion period, which could have led to an overrepresentation of more financially well-off couples. However, the income levels of participants recruited in this period did not differ from the income levels found for the remaining participants. Second, although non-responders in this study did not differ from the participating men and women with respect to age and infertility characteristics, there could be other psychosocial issues at play. Other studies have thus found that only a minority requested counseling or took advantage of an offer of participating in a voluntary psychological intervention (Boivin et al., 1999) . Declining psychological assistance was according to Strauss (2002) related to the desire for couples to remain socially acceptable. Therefore, men and women in distress may be less likely to actively sign up to take part in this type of study, and if a large proportion of the couples are only minimally, or not at all distressed, a possible 'floor effect' should be taken into consideration. It could therefore be advantageous if future studies enroll participants who display certain levels of distress or are particularly vulnerable to emotional distress (Verhaak et al., 2010) . A third limitation could be related to the effect of the benefit-finding prompt, as it is unclear whether the instructions on the third day actually prompted benefit finding. A fourth possible limitation could be that the 'debriefing' offered after the intervention may have had a therapeutic effect, even for control participants. Although, it was advised that the research assistants did not engage in emotional expressions with the participants the mere 'attention' from the research assistant could have been conceived as helpful. The research assistants were not blinded, and it cannot be excluded that this may have influenced their communication with the participants. Finally, although we are unable to determine the degree to which couples may have communicated about the writing exercises, this could potentially have initiated a different more dyadic process of communication, which has also been shown to have a distress-reducing effect (Martins et al., 2011 (Martins et al., , 2013 . Including a third arm, i.e. a control group only receiving treatment-as-usual, would have been more ideal. Given the number of eligible participants, this was however not practically possible. To sum up, the generalizability of the findings can be questioned and results should therefore be interpreted with caution.
Clinical implications
Improving quality-of-life and possibly even pregnancy rates for couples through psychosocial intervention remains relevant. However, recommendations for clinical application must be cautiously propounded. The evaluation of EWI was positive and from a patient perspective, the brief home-based EWI is feasible; limiting inconveniences by restricting contacts with participants to telephone or email, thereby making extra visits to the clinics unnecessary. However, emotional expression does not appear to reduce infertility-related distress in men, and could, in the present format, even be perceived as harmful. Hence, further research is needed on the issues of emotional coping, gender, dyadic coping and timing of the intervention. Exploring the possibility of tailoring EWI to patient profiles is needed before proposing EWI as a possible psychosocial intervention for alleviating distress. Finally, as suggested by our results, the initial level of distress should be taken into account e.g. by screening the participants and thereby ensuring that intervention is offered to those in need who are most likely to benefit.
Conclusion
Taken together, EWI was perceived as meaningful by participants and reduced depressive symptoms in women in ART treatment. Although the present study demonstrated no clear beneficial effects on infertilityrelated distress, anxiety levels or clinical pregnancy rates; given that EWI is a low-cost, low-burden intervention which is easy to implement during ART treatment, even small effects could be relevant, and future studies could explore versions of EWI more specifically tailored to help participants deal with infertility-and ART-specific concerns. However, EWI in its current format is not recommended for men.
